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6\QJDVXSJUDGLQJE\KLJKWHPSHUDWXUH:*6UHDFWLRQLQDVLQJOHVWDJHPHPEUDQHUHDFWRU
$%UXQHWWL$&DUDYHOOD('ULROL*%DUELHUL
&15,WDO\7KH8QLYHUVLW\RI&DODEULD,WDO\
:DWHUJDVVKLIW LVDNH\VWDJH LQ WKHK\GURJHQSURGXFWLRQSURFHVVVLQFH LWXSJUDGHVVWUHDPV
IURP IRVVLO IXHO UHIRUPHUV RU FRDO JDVLILFDWLRQ SODQWV 7KLV WZRVWHS SURFHVV RSHUDWHV LQ D
WHPSHUDWXUHUDQJHRI&RQIHHGVWUHDPVFRQWDLQLQJXSWRRQDGU\EDVLVRI
K\GURJHQ DQG FDUERQ PRQR[LGH 7KH ILUVW WUDGLWLRQDO UHDFWRU SDFNHG ZLWK )H&U FDWDO\VWV LV
IROORZHGE\DORZWHPSHUDWXUHRQHFKDUDFWHUL]HGE\PXFKKLJKHUFDWLPHVYROXPHRZLQJ
WRWKHNLQHWLFVRI&X=QEDVHGFDWDO\VWVZRUNLQJDWORZWHPSHUDWXUH
7KLVZRUNSURSRVHV WKH XVHRIRQH3GEDVHGPHPEUDQH UHDFWRU 05RSHUDWLQJ LQ WKHVDPH
WHPSHUDWXUHUDQJHDVWKHKLJKWHPSHUDWXUH:*6UHDFWRUDVDVXLWDEOHDOWHUQDWLYHWRWKHZKROH
WUDGLWLRQDOUHDFWRU75SURFHVV7KHK\GURJHQSHUPHDWLRQDOORZVWKHLQFUHDVHRIWKHHTXLOLEULXP
FRQYHUVLRQ FORVH WR WKH WRWDO YDOXH DQG WKXV WR RSHUDWH LQ WKH KLJKHU WHPSHUDWXUH UDQJH
H[SORLWLQJ WKH JUHDWHU NLQHWLFV RIIHUHG E\ )H&U EDVHG FDWDO\VW 7KH 05 SHUIRUPDQFH DUH
DQDO\VHGDVDIXQFWLRQRIWKHWHPSHUDWXUH&IHHGSUHVVXUHXSWREDUDQGJDV
KRXUO\VSDFHYHORFLW\*+697KHUHVXOWVDUHFRPSDUHGZLWKWKHRQHVRIDWUDGLWLRQDOUHDFWRU
75RSHUDWHGLQWKHDSSURSULDWHFRQGLWLRQVDQGZLWKWKDWRIWKHZKROHWUDGLWLRQDOSURFHVV7KH
SURSRVHG DQDO\VLV GHPRQVWUDWHVFRQILUPV KRZ RQO\ RQH VWDJH EDVHG RQ D 3GDOOR\ 05 FDQ
UHSODFHWKHWZRUHDFWRUVRIWKHWUDGLWLRQDOSURFHVVDOVRJLYLQJEHWWHUSHUIRUPDQFHVXFKDVHJ
&2 FRQYHUVLRQ SXUH K\GURJHQ UHFRYHUHG LQ WKH SHUPHDWH VWUHDP ORZHU UHDFWLRQ YROXPH
UHTXLUHGHWF
)LJXUHFRPSDUHV&2FRQYHUVLRQDVDIXQFWLRQRIWKHUHDFWRUWHPSHUDWXUHIRUWKH05DQGWKH
WUDGLWLRQDOSURFHVVIRUWZRGLIIHUHQWWHPSHUDWXUHYDOXHVRIWKH+7VWDJH7KH05DQGWKH+775
RSHUDWH DW WKH VDPH LQOHW FRQGLWLRQV 7KH VROLG OLQHV UHSUHVHQW WKH DGLDEDWLF UHDFWLRQ SDWKV
ZKHUHDV WKH V\PEROV LQGLFDWH WKH H[LWLQJ FRQYHUVLRQ RI WKH05 DQG WUDGLWLRQDO SURFHVV ERWK
VWDJHV$WDQ LQOHW WHPSHUDWXUHRI& WKH&2FRQYHUVLRQDFKLHYHGE\05LVDURXQG
KLJKHU WKDQ WKHRYHUDOORQHRI WKH WUDGLWLRQDOSURFHVVDQG LWDOVRH[FHHGVVLJQLILFDQWO\ FD
WKH75(&7KLVHIIHFWPXVWEHDWWULEXWHGWRWKHSUHVHQFHRIWKHPHPEUDQHZKLFKDOORZV
WKHK\GURJHQ UHPRYDO IURP WKH UHDFWLRQVLGHVKLIWLQJ WKH UHDFWLRQ WRZDUGV IXUWKHUFRQYHUVLRQ
7KH K\GURJHQ SHUPHDWLRQ LV SURPRWHG E\ D IHHG SUHVVXUH  EDU WKDW UHSUHVHQWV WKH VROH
GULYLQJIRUFHRIWKHSURFHVV7KHJDLQRIIHUHGE\WKH05LVPXFKPRUHHYLGHQWFRQVLGHULQJWKDW
WKH05FRQYHUVLRQLVFDKLJKHUWKDQWKHRQHDFKLHYHGE\WKHILUVWVWDJHRIWKHWUDGLWLRQDO
SURFHVV +775 7KH VDPH WUHQGV DUH REVHUYHGZKHQ WKH LQOHW WHPSHUDWXUH LV &(YHQ
WKRXJKWKH&2FRQYHUVLRQLQWKH05DW&IHHGWHPSHUDWXUHLVVOLJKWO\ORZHUWKDQWKDWDW
&IHHGWHPSHUDWXUHWKHGLIIHUHQFHRI&2FRQYHUVLRQEHWZHHQWKH05DQG75(&LV
DW&DJDLQVWDW WKH ORZHU WHPSHUDWXUH ,QDGGLWLRQ LQ WKLVFDVH WKHJDLQ LQ WKH&2
FRQYHUVLRQLVKLJKHUVLQFHWKHRQHDFKLHYHGE\05LVDURXQGKLJKHUWKDQWKHRYHUDOORQHRI
WKHWUDGLWLRQDOSURFHVVDQGFDKLJKHUWKDQWKDWRIWKH+7757KLVIXUWKHUDVVHWLVPDLQO\
GXHWRWKHKLJKHUWHPSHUDWXUHWKDWIDYRXUVWKHK\GURJHQSHUPHDWLRQWKURXJKWKHPHPEUDQHDV
ZHOO DV SURPRWLQJ WKH NLQHWLFV RI WKH UHDFWLRQ 7KH GHSOHWLRQ RZLQJ WR WKH WKHUPRG\QDPLFV
ZKLFK VWURQJO\ DIIHFWV WKH &2 FRQYHUVLRQ RI WKH +775 LQ WKH 05 LV FRXQWHUEDODQFHG DQG
H[FHHGHG E\ WKH SRVLWLYH HIIHFW RQ WKH SHUPHDWLRQ RI K\GURJHQ ,Q DGGLWLRQ )LJXUHV 
GHPRQVWUDWHV KRZ LQ D SURFHVV VXFK DV:*6 WKH QXPEHU RI UHDFWLRQ XQLWV FDQ EH UHGXFHG
IURPWKHWZRSUHVHQWLQWUDGLWLRQDOSURFHVVWRRQHLQWKH05
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)LJXUH5DWLREHWZHHQWKH05YROXPHDQGYROXPHRIWKHWUDGLWLRQDOSURFHVVDVDIXQFWLRQRI
IHHGSUHVVXUHIRUDQLQOHWWHPSHUDWXUHRIDQG&

$VWKH05LVSURSRVHGLQWKLVZRUNDVDVXLWDEOHDOWHUQDWLYHWRWKHWUDGLWLRQDOSURFHVVFXUUHQWO\
XVHG LQ WKH LQGXVWULDO XSJUDGLQJ VWDJH LW LV LQWHUHVWLQJ WR FRPSDUH WKH JDLQ RIIHUHG E\ WKLV
LQQRYDWLYH WHFKQRORJ\ DOVR LQ WHUPV RI VL]H UHGXFWLRQ )LJXUH  KLJKOLJKWV WKH FRPSDULVRQ
EHWZHHQWKHUHDFWLRQYROXPHUHTXLUHGE\DQ05DQGWKHRQHQHFHVVDU\WRWKHZKROHWUDGLWLRQDO
SURFHVV IRU DFKLHYLQJ WKH VDPH FRQYHUVLRQ DV D IXQFWLRQ RI WKH IHHG SUHVVXUH IRU LQOHW
WHPSHUDWXUHV RI  DQG & DW WKH KLJKHVW YDOXH RI *+69 $V H[SHFWHG WKH UHDFWLRQ
YROXPH UHTXLUHG E\ 05 UHVXOWV DOZD\V ORZHU WKDQ WKH RQH RI WKH ZKROH WUDGLWLRQDO SURFHVV
PRUHRYHU LW IXUWKHU GHFUHDVHV DW WKH LQFUHDVLQJ RI WKH IHHG SUHVVXUH 7KLV PHDQV VPDOOHU
HTXLSPHQWSODQWVDVUHTXLUHGE\SURFHVVLQWHQVLILFDWLRQVWUDWHJ\7KLVUHOHYDQWGLIIHUHQFHKDVWR
EHPDLQO\DWWULEXWHGWR WKH ORZWHPSHUDWXUHVWDJHRI WKHWUDGLWLRQDOSURFHVVWKDWUHTXLUHVWREH
SHUIRUPHGDWDPXFKORZHU*+69KRZLQJWRWKHORZNLQHWLFVRIWKH&X2=Q2FDWDO\VW
,Q RWKHUZRUGV WKLVPHDQVD ELJJHU DPRXQW RI FDWDO\VW XVHG IRU FRQYHUWLQJ D UHODWLYHO\ VPDOO
IHHG IORZ UDWHDQG LW FRXQWV IRUD ORW LQ WKHGHWHUPLQDWLRQRI WKH UHDFWLRQYROXPHRI WKHZKROH
WUDGLWLRQDO SURFHVV )RU DQ LQOHW WHPSHUDWXUH RI & DW  EDU WKH 05 UHDFWLRQ YROXPH LV
DURXQGRI WKHRQHRI WKHWUDGLWLRQDOSURFHVVDQG LWGUDVWLFDOO\UHGXFHVRQO\ WRDW
EDU0RUHRYHUDWDWHPSHUDWXUHRI&WKLVYDOXHLVVWLOOUHGXFHGSDVVLQJIRUPDWEDU
WRFDDWEDU$KLJKIHHGSUHVVXUHDQGDKLJKWHPSHUDWXUHLQIDFWLPSO\WKDWPRUH+
SHUPHDWHVWKURXJKWKHPHPEUDQHUHTXLULQJOHVVFDWDO\VWIRUDFKLHYLQJDVHWFRQYHUVLRQ
$FNQRZOHGJPHQWV
7KH UHVHDUFK XQGHU WKLV SURMHFW LV FRIXQGHG E\ WKH (XURSHDQ 8QLRQ 6HYHQWK )UDPHZRUN
3URJUDPPH)3XQGHU'(0&$0(5SURMHFW103/$

>@ %UXQHWWL $ &DUDYHOOD $ 'ULROL ( %DUELHUL * ³3URFHVV LQWHQVLILFDWLRQ E\ PHPEUDQH
UHDFWRUV KLJK WHPSHUDWXUH :*6 UHDFWLRQ DV VLQJOH VWDJH IRU V\QJDV XSJUDGLQJ´ &KHPLFDO
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